INTRODUCTION
In Korea, gastric cancer is the most common form of cancer (data from the Ministry of Health & Welfare, 2008) .
Early detection and curative surgery can improve survival of loco-regional gastric cancer [1] , but the survival rates of far advanced and recurrent gastric cancers remain very low. Various approaches have been tried for far advanced and recurrent gastric cancers, including 5-fluorouracil (5-FU). Two pivotal phase II studies performed in Japan that evaluated the use of titanium silicate (TS)-1 in advanced gastric cancer showed response rates of 44% and 49%, times to progression of 135 and 158 days, and overall survivals (OS) of 207 and 250 days, respectively [2, 3] . TS-1 is based on a biochemical modulation of 5-FU and contains tegafur, gimeracil and oteracil potassium in a molar ratio of 1:0.4:1 [4] . As a result of its structure, TS-1 has an increased anti-tumor effect and fewer adverse reactions thesurgery.or.kr 
METHODS
The present study was based on a prospectively de- 
RESULTS

Patient demographics and characteristics
The baseline characteristics of the 51 patients are listed in 
Response and survival
Disease control rates (DCR) are listed in 
Adverse reactions
The adverse reactions that occurred throughout the treatment course are shown in Table 4 . Adverse reactions were mostly mild; grade 3 or 4 hematological toxicities occurred in 5.9% of patients, and grade 3 or 4 adverse reactions with anemia were seen in two patients (3.9%). Of the 51 patients, only one (2%) had a grade 4 adverse reaction, which was thrombocytopenia. There were no chemotherapy-related deaths.
DISCUSSION
In gastric cancer, early detection and curative resection can improve survival in patients with loco-regional gastric cancer [1] , but far advanced or recurrent gastric cancers are mostly treated with chemotherapy. Low dose 5-FU and cisplatin treatment (FP) were frequently used in Japan in the 1990s due to their low toxicities and high anti-tumor effects [5] [6] [7] . A randomized study conducted by the
European Organization for Research and Treatment of
Cancer reported a median PFS of 4.1 months and a median OS of 7.2 months with FP [8] . However, the disadvantage of FP was long-term hospitalization during treatment [8, 9] . Furthermore, in a Japanese phase III study, 5-FU alone was shown to provide a survival benefit almost equivalent to that of FP, with less toxicity and an apparently better quality of life. 5-FU alone has a median PFS of 1.9 months and a median OS of 7.1 months, and the median PFS and median OS achieved with FP were 3.9 months and 7.3 months, respectively [9] . In the present study, the median PFS and OS of patients receiving TS-1 chemotherapy were 4.0 and 11.0 months, respectively, which were relatively longer than those of patients treated with 5-FU alone or FP in the Japanese phase III trial.
In the present study, the DCR was 39.2%, which consisted of a PR rate of 11.8% and an SD rate of 27.5%, and OS was 11 months. Up to now, no combination chemotherapy using conventional agents has contributed to a prolonged median OS longer than ten months. When compared with previous studies using combination chemotherapy, such as FAMTX (5-FU, doxorubicin, methotrexate), FAM (5-FU, doxorubicin, mitomycin C), and FP, our results demonstrated relatively low response rates and longer OS for the treatment of advanced gastric cancer [10] [11] [12] . A reason for the difference between the low response rate and relatively high OS is that peritoneal metastasis was the predominant metastatic pattern in far advanced and recurrent gastric cancers. It is usually difficult to measure the lesions in patients with peritoneal metastasis because small nodules cannot be precisely measured using CT [13, 14] . Therefore, most patients with peritoneal metastasis are regarded as having SD.
Laparoscopy is very useful for evaluating the response of peritoneal metastasis in gastric cancer to chemotherapy [15] . However, routine and repeated use of laparoscopy is impractical. If the response to chemotherapy for peritoneal disease were measured more precisely, the ratio of PR and SD would change because TS-1 has been reported to have the potential to prolong the survival of patients with peritoneal dissemination [16, 17] . An experimental study to assess the effect of TS-1 on peritoneal dissemination of gastric cancer has confirmed that a high concentration of 5-FU is maintained in intra-peritoneal tumors after TS-1 administration, and that survival time is prolonged without any decrease in oral food intake or body weight [18] .
The present study shows that all of the patients treated with TS-1 had an adverse hematological reaction. However, severe, grade 3 and 4 adverse reactions only occurred in 5.9% of the patients, and this frequency was consistent with frequencies of 4.0% and 5.9% of grade 3 or more adverse reactions reported in previous studies [19, 20] . The other adverse reactions were generally mild and tolerable, and dose modifications or discontinuations were rarely necessary.
In the present study, seven patients survived longer than two years. Five of those seven patients had good PS, and all had a single organ metastasis, either in the peritoneum alone or in a specific organ, such as a port site, liver, ovary, or lung. They received a median of nine cycles of TS-1 treatment, and four of the patients received second-line chemotherapy (doxifluridine or tegafur ＋ uracil) after disease progression. Long-term treatment with TS-1 and the second-line treatment may have prolonged their survival. Three patients had PFS for two years and had a single organ metastasis, such as in a port site, the liver, or the lungs. Those were detected during follow-up using imaging studies, and local treatment, such as radio frequency ablation or resection, was immediately performed.
After local control of metastasis, they were treated with TS-1.
Our previous study reported that patients with metastasis from gastric cancer may not expect long-term survival with only local control of cancer in the liver due to intrahepatic recurrence from multiple metastatic foci that originated from the primary disease [21] . months; 95% CI, 6.34 to 21.65), although the P-value was not statistically significant (P = 0.108). Therefore, a study focusing on more optimal inclusion criteria needs to be performed.
In conclusion, TS-1 chemotherapy was safe and effective with a relatively higher DCR and longer OS in patients with far advanced and recurrent gastric cancers and TS-1 had various advantages, such as its convenient oral form and mild adverse reactions. However, a prospective randomized controlled trial with a larger number of patients needs to be performed to confirm these results.
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